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(54) msi.'f^xirmt 



«ik?'-i'©agtf5. hg*b.„. S^^©i'n;:^h- 
i-SSM^S^f 5@S*a i Lfci K-'O K 1 2 

©$i*W,©TSB% W,^W.-W, + a • b...i«c* 
J:5«cg:S-r-5. •5-©±fE«W.<4E + a • b...ia 




(2) 

1 

i@?:-eti^nw.. w. 1 1/, ttrtes^-?© h ^ i^ti 

W,^W,-W. + a • b... 

[iS^2] a=0. 5-C*Si«*SlK:IElS<iWa[^ 
[il*«3] a = o. 9-c*SiS^i«:SK<!!>jaa 

[ mm 4 1 fnas^^=-©g;*:&g-rns* ± e i 

13114^^© I- ^ V f tiWH i*s. 20 

<mm:mci,x\,^i>nimi ~3©i,>-r*i*>tciais© 
[if ^ 5 ] «giaii^^©S7^:tta-rn*% ± e i 

W,<4E + a • b... 

oM^^mfcrwm i -4©«,>rn*{ci2S©iim7= 

W,<2 (Wh-W.) +a • b... 30 
[m^mi] a = 0. 5-C*-Slt*B5*fcB6{CiB 

*g©®«5'^xi'$lg. 

[iS^as] a = 0. 9 -Cft-Ssf^^g 5 */ctt 6 tcie 
l/Tli^i^K. Mi2#5!/-F^<>F«C»»*lJ&fi!cSn 

r *$ <5 . L . Uisg^Ji^BiFteis® f ^ ? i' ±{c© 

iiB?»©F«3SSK:B?¥ai/rC><tC»it*JSl~ 40 

Bfii2:tf- F-'<>F{c?t*5J^fiS3*ar*5»), L*-*). Bute 
feS^BBiifeiaili F Jite J:CMIE^- F-'O F© 

^©rtsptcms i/-ci>sft*s 1 -8 ©i>-rn*>«cie« 
[000 1 ] so 



!|tga¥7-8 5 4G6 

2 

[0002] 

;^SltSK:B> 1S^7'^xd'onja:^|iil©^fBgge-ritt 

fc^ riKieg^gtj ii<£s:«nsj©ii«ieai-^cto^ r f 

LA>b, F 7 •:.i'ffia*JiJni$1f I^TSiSMiF 
7 2- i'ffl©Xf- FA> FiS*sSl< tti.itJii). F^ 7 

^©s/N®si^Blt{cite.s c t*itg«3nri>^. 
[ 0 0 0 3 ] -ecr. if- k^o F{c}ji*i^sffl4^«* 

^i&Wluft: rf'^;^i^';-F • F^-^i'j 

3nTt,>.S. C:©:^K{c<t*T«, fBSSF-7 5'i'©SSPJ!)> 

e,© y -Y x©®!i$*j J: oTsm'^ f F©fiig-r^©^© 
tmimnt^i (ma. r-r • -r- • • -f-. 

- i^-2 3. m6# (1987^) ^36901A> 6^ 36921 
(IEEE Trans. Mwm-. JWC-23 ( 6) (1987) pp3690-369 

2) #S3) . 
[0004] 

[|fe?9*s»9lUJ:5i-r5RH) «HBSm-C«. f^X 

/s4©a*^tt*jEa-r*/c«)> *'-f^<>f*2o 

0 /im©il-Ci 5r^>yb-cai4}g)58L-€-n{Cj:-5-ClB 

^ F 7 i'ffiS:©fiSt^WTg&5:Bl$iIfCl^eo*-C* 

[0 00 5] *Cr. CCD^mOSmt. f-iT.^^)- 

ggtcijt^r. se*j: ») feteii f 7 v i'©ffia?rfsi±-r 
[0006] c©ife5g©ffe©aWB. •r-* Xi";- F ■ 
§17= ^ X i7jia4s#i-r * c t cc**. 

[0007 ] 

[PSi?:^^-r^A:S)©^|g] C©^H^cDia^7' ^ X i> 
i^att. 7^^Xi;y-F • Fv9i':^3^©tB^F7i'i' 

^w-rsoaf'^xd'i. ■eosBsif'-fXi'Ktim'&ia 

^WrSfflim-N-y Fi^ffl^/cfiBi^S^atCteCit:. 

$i?&-€-ti-enwt. w. i L . sSfiessfe^^-© f 7 7 

?rW, , ®:^ieg»a©fBSi F 7 i7 (cisW 5f2&7" 
-^»©g6t-» FS*b.... n^^Oii^xi^.V-m 



(3) 



«^^7-8 5 40 6 



4 



[00 17] 



= 0. 5tL, <t:0»^U<»a = O, 2trh. a= tt^lKloiiriftWr^. 

0. btr^t. m^\t. n^^<r>^U7.V-^^-2 [0 0 18] [mi^JSSFH] 03(i. CCD^?«(D^1|| 

1. Sft^cD^nXh-i^4-3 0dBtlT(c -f^Xi^y-h • V=7 y^lj^om^'f a7.{7\ 

[ 0 0 0 9 ] »s L < mM^w^^<omMLmtn lo i ^wur *5 o . mmtMm h^v^i i ©ra©;^*-- 

[0 0 10] c^rn«. mmttimmh^vi^Hf^^ M^^L^htii. 
^mm^m^m,vm^tiirctifioimti^^, [00 1 9] a^m-^^y f2«. a7nL:^cCuiam'^^ fib 

[ooii]*fc. mm^^xmi'mM^ti. Bt^tti>tmh^y 

W,<4E + a • b... l±tc&sm^$ti^. fiBtm--^' K2(DjtSm. 

<om%^mtcrj:^i,c^ mtz:^'- f>'o Flaw, ©±18 ^mhvy^i 1 ^am^nfcmm^m.rm^'i' 

W,<2 (W.-WJ +a • b... (MR) S/c, S^i^2 licmbx. m 

<Dm%^mfcrj:^(iC±M^w^Lxt^i>. mh^yy^i^ii itcim^m^r^fcisbcomm'F (la^ 

[00 12] c^rna. i^p>^h-^«r«JSijo>ii&i6 -a:^) ti^mmix^^^ mm^f-^^v^n^i-z 1 

[0013] mmm^T ^ x ^ H^L<it. mmo 1 o±::^r'e(DaBB(CHif5EraB8'cfflKbr{4ai*«c>3 n 

^mrj:&^0±t^UmtM:Xl^mm^:frbxm^:^nfc 6. 

laiH^rWLTii^i^ttc, trfia^:^--F>'OFic«^ [ 0 0 2 0 ] iB^*-r-<ttf mmm^y" ^ :^ 

ifimf&^rix^n. Lf)^h. mmtmmum^mv'y <mm>\nm!m^&if>h. s^o<c(r>fa»/w4m# 

v^±i^(D^^&b. mim(D^si^\mtELXi>rj:i> mm^&if^bxmn^tmm^i^mhti. -eooies^^^ 

[0 0 14] aiaccBai!b4»oSfi<D±(Cit Stli. S4*^2 l(Ccfc>)UfBfB®ih^ 5.15^1 

F{c3b&Sjg^Shr*J?l, IflBiBSlittiflBia [002*1 ];>:Jc. mi^mSihtJiifih. comsL^ ^ 

mVyy ^lisXljmUii- F^O F©»CDrtSBk:#4 :^ e^^g^teCt ^ ;^ ^ 1 0!)iBfS h ^ ^ ^ 1 1 te 

Lrti^feOir^. J:C/:tf-F>'^'>Fl 2<h. fiBtm^^-^ F2(DS4a^2 1 

[00 15] U^l/. -f Xi7t;-F • F^5r>:&S-C <Dh^t:^^2 2iCDfilSfflC65COl*t:iftWr-5o CC 

12<Dija^W,, S*S-f2 i(Dh9 3^^2 2(D*i*W, 
f0016] 40 i-r-So Uft:*s-:>r. F^-^^'fv^^ (Wt+WJ i 

F -7 5. ^$iW,. fct»f^S®a<DIB^ F ^ m^tti>imV ^yy^l 1 <D*.C^3!p6CD»^^2 1 

^^mim^7'-^(osL^\:^v Hfib.... s^^cD ©F'7->i^2 2®«^fiama (F^ryd^e^isio-r 

W,^W,-Wt+a • b,.. , [0 02 2 1 h ^ 5^ ^ 2 2 (DfilLaTlafi;5>i+ 

oM%^mfcr(ox. ctih\m<mmmm^nb% E^^rt, ^©iBgiF^?.^! i*i<^tsam^*a^ 

lffl©^PXh-^>7^a^L. »im^«:+^>)is/N3&i t^i io^ffiK:b/cors^h^t.i^2 2*ifi«c-5ri^ 



(4) 
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5 



6 



[00233 B^^2 1 i^mtmtc^irtiucm 

1 0 0 2 4 } SiSC ( 1) 5Ctel>T. f 7 » i'?5e?:lDl± 
$-li-S(Ctt, S^^-2 l©h^7i'2 2®{iWh*5fi •)« 
W»=W, + 2E 

[ 0 0 2 5 ] -tCt?. CCDiafiW-Cfi. S4^^2 1 © 
h^^.figw^^KsS (2) *Slte-rJ;^{ci9:S0-ct> 
-5. C©ft:», 01{c^n-rJ:^{c. SAttSrh^ (f 
nfi+ E ) {c*jl,>T . fhtelSj * i BSjWtJ© h 5 y f 
2 2(C«g *J, ■e©i^h7-?4' 1 1© 

m-rs-*©« o 1 -cttiE^) K-ai/Toi. *★ 

d=W.+W,-W. 

[0027] ffis:^. Bl«-rSfB»h7 5.i'l !*•?»©« 
^T^©:A:#3:&^Td'OXh-i;«. ?»S (3) r 

<»:©«:( d/b) fCJc-jry^Sti*, C©«A. 8BS 

d = W.+W,-W. = a • b... 

♦aw,* ♦ 

W.^W,-W. + a • b... 

[00293 c©J:^(c. i'p;^ l--i'?:WS©ima 
feiTKJUA. i «:«. :«f- F K <iW, ©TS*»5S 
(5) %jafc'rJ:^K:l9:S-r5!£;>fl*s*SCi*J»*i * 
W,^2E + a-b,„ 

[003 1 3 iCi-C. laS (5) *fcB (8) *J9lfc 

<t#i6ti4. *©±IS»-XoJ:^tt:i^r*»6ns. 

[00 3 2 3 fif*{^iL/-C. • Vv'^P 

-v-^ K©{4g-rnK:j;or^i;*S/N©{aT%KS</c 
IbiC, fe»^^-ill^iF-i*»BLieMi^^©h7 9 

nrv^s. c©:^rs?r»fflLft:«£*©fi8St7'-*xi'iig 

[00 3 3 3 04-Ctt. IBi*m-?-©h7*i'4 2©li 



BajR^2 l©hv5'i'2 2©tiWk 

Its® hvvifll ©igW. J: ») fcg^fiig-rngE © 
2f&?i:W:*:tt,»c:<b*Jiiffi-c*4. ctii»Xr:mt>^ 

(1) 

(2) 

10* fc> h 7 f d' 2 2 ©-mfciw©® m 1 -cttie^S) «. 

■?-©iSMl h 7 f 1 1 ©WlE-rSiS (0 1 -cta^S) J: 
0 Jtf- hVO F 1 2«IK:ffiai2 E]«W5l{B0-CI,>i. 
[002 6 3 'X«C, ||^^2 1 © h 7 -7 2 2 ©:tf- 
F 1 2fJfc§^ffiuytS8»©jSi. ^-©1^ F^ ? 

f 1 1 tcBsrsia^ F7 » 1 1 ©«*t?®iaiad 
». 

(3) 

^bStafflPB) b...r^ilS'^»-C*-5. -ec-C. (d 
20 /b...) =ai*J< i, aBi-n;^ F-d'fFga'Sr^ 

f^Si-c*?). ^a*5:Ac^<?cntf»^^©i'a;^ h 
[00283 aSi<3) J:»}. 

(4) 

♦W,+W.-W,Sa • b... 



(5) 



30 [00303 C©||{Sef-Ctt. »5S ( 2 ) J: ow. -w. 
= 2E-C*S*'e)> 

(6) 

«. fiaa7'-*:^i'3KJBJ5)c§hi'!:l2JiiF5f i'3 l©li 
KlifK. llftS{T©F-7»d»4 l©tiJ:»3fc;^t<«c 
oTl^-S. Safv-^-.' K©<4g^«?>?fS». SI© 
f^7.tf^}-V • h'5 5.i':)^JC©S8a7=-fXi'iiai0 
SKiErASi-r*. 

[00343 *-r, a4©SB«f'^;^i'Sg(cfet>r. 
40 @i©'f ^:^d'y-F • h-7f i':trsc©i8m'f -f 1 

il5lC9lg©ll^ai:^4»*fc»«:tt. S4«^©F7 
-^d'4 1©iBB. @l©fiamf'v:^d' l©tEHiF^2»i' 
1 i©i®w.K:-Srf*!i:«*5*4. *c-c. 
© F 7 9 4 1 ©®»W. i UT*-5. 

(0 03 5 3 yiitc. V F©(4grn«c J: 

D> **©tf-C^tig)!Pe-*®ffll (04-CB^) KS 
i^fiigrnS- ErlBSF -5 ■? d* 3 1 3WBfi)ESti-Cl>i 

-^-O-C. |l4^!i^-^9F©figTn«:J: 
•3 . Il^^<7) F 5 4 1 7!iiH55B*'C»i4gA>6ie»^ 

50 ittswil (a4rB:&iiJ) {cST^c&g-rnfi+E-ca 



(S) 



<m¥7 - 8 5 4 0 6 



J: 5 cc-rSKtt. W^^-© h 7 2- 4 1 ®*iW, 
WK2E©*i©^*8*5ii®/j:ft:fe . 
^h7-yi'4 20i||. ttJ:t>*>mSI,9'^:^{^ 3(0^ 

h -7 9 i' 3 1 ©*i« (w. + 4 E ) ccta^t-r •5.!i:>s*j* 
c^-rsi. ia4{c^-rj:5«c. sis^hvs* 
^^4 i©-rnft:fflj (a4r(*&ffli) ©jga. ^h^:^ 

i'3 l©>Sf|Etrr-51!ll©S<!:-S:-r5. S^JC. @fl«j©* 

T,= (W, + 4E) +d 
©M«^?:?Sfc^ C i jWiiJS-C**. 

[0036] CC-C. miS^h7yt>3 2i>h<mm 
T,...= <W. + 4E) +a • b.. 

[00 37] sii©-f • h??*:^^©® 

fflim7'-/;^i'l©h^9i'fv9^4Saa* 
W.+W,<T,.,,=W. + 4E+a 

W,<4E + a-b.., 

[0 03 8] G©iitei?i©a^-f ^;^i'n?tt. la^h 

W,<2 (Wk-W.) +a • b... 
iSSfti-Ti: ^{cS3cf n«<fcliC: i*J»3»>i. 
[0 0 3 9] a±M^tcj:>>ic. C©^l||ifi{ai©JS^ 
y'-<:^i^^S.VU. if- F-'O F^iW.tlKSi (11) 

^j:A5 613 4 ©fi£3|5©{im7' ^ ;^ i^mSJ: *) 
^ 1 1 ©ffia«:7^# < -r-S C idSpJtfeiJaS. 30 
[0040]y?{C. (d/b...) =a©A«#I*tt* 

affli/fc0j{c-pi,^Tiji?si-s. ♦02(4. 0i©eaE«7= 

2/zm. m^fA7.{?\<0^y'7v!;\ l©<iW,= 

(d/b...) =a©«i*a'7^;iT:g'J^L ♦ 
W,^W.-W,+ 0. 5b... 

^rj^fc-r J: ^ JciftSf S'i:vS3!»s*. ^ c t mm 

{C. i'nx h-i»«:-3 0 dBfetTJcW^i/cfttctJ. * 
W.^W.-W.+ O. 9b... 

[0 04 3] <6:^r. 134 ©fie*©jam7=^xi'j|gr 55 

T,.,.=W. + 4E+0. 5b... 

•cstesn*. itc. «ati'p;^F-i'*-3 0dB«* 

T,.,.=W. + 4E + 0. 9b... 

[0 04 4] JioT. HlCf'^Xf • Fv9di' 
l^pStOiaaf'vXd' l©F77i'f5'3^ (W,+W.) 

W,+W.<W. + 4E + 0. 5b... 
L/cAJ-jT. 50 



*fimvvv{;3 ncmmiiimh^vif32i)K 

©*'£.»tll[g*>6iBfilF^9!!'3 1 tmcm (H4T?ttS 

ffl) {c®:^^aa■r♦^a-E•cJBfi^^^^rt,»*i■rs. c 

©*S^. ^•©KSJiB^F5 5'i'3 2©I^F5»i'3 1 
{||©»^. /»:jiS©4>'i:>fi^«>e>^^i»i^fll (134 

vumn icMAHLSfhs-^ E-am h 7 ^ i' 3 1 ± 

**tT-r*flSt^^^© h^yfAl ©«i©ra©®6t 
4. Hloiia5'^;^i'«gK:tewSffi«d«c^L<-r 

(7) 

•X- i;D;^ h-t?*5gFfi£fflat(T{Cftl^6n*g/jN© 7 
i'«^75^T,.,.tt. «a(4) J:») 

(8) 

★ r ^ ;^ 3 ©fi/h F 7 7 f 7 ^ T , . , . J; "5 » < f n 
tf. aE*©fiBaf'^;^i'3J:»)fcl^F7 7i'0«K« » 



b... 



(9) 



(10) 

^mmBWi^{2) ©j;^{ca«nri,>.5©-c. 



(11) 

[004 1 ] -Mk:> jamT^-f :^ i^msoWji^ic-mfi 
S/N«:^arrSi. i'n;^F-i/«-2edBli<T(C 
l,»-7-€-5©lSm«tt*Jf!*3tl-5*i^»-3 
0 d BfetTKWl^enS. 132 d'PXF-i'=&- 
26 dBOTtC-rStca (d/b...) =aSO. 5i 
f*itfJ;<. -3 0dB«T{c1-6{c» (d/b...) 

[0042] Uft:*i-3T. i'n;^F-d'*-26dB« 
TKHlit.4tei«)«CB. 1^ (5) J:»). H~f^^>m 



(12) 



*i/-FVC>F*BW,=& 



(13) 

^tt. llfti'axF-i'*-2 6dBWT«C«lilSfc»{C 
ii. «/h©F97i't7?^Tp.,.«. (8) J:») 
(14) 

(15) 

tVT,...J:»)»5< L. S^i'a;^F-d'«-2 6dBfelT 

K:«iA«c*«t, F 5 7 i'SfgiAt < -r stctt. asc ( 1 

4) J:<0 

(16) 



(6) 



[0045] BI«{CLT, 



W,<4E + 0. 5b. „ 
W,<4E + 0. 9b. .« 

[0 04 6] commmviit. mmo^^u:. tEmvy^ 

W,<2 (W,-W,) +0. 5b. „ (19) 

d Bicir^nubtj:i)^^mk<DmMT aTs^^^ isc^ie* [0047] 

W,<2 (W.-W.) +0. 9b... 
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(17) 



(18) 

^ ICDfiW^iH^^Z l(Db^7^2 2(DtaWh 
i^SGS (2) ©M««:*€»(D'C. ;^--F^OF»sW. 



[0 04 8]acCC. a5*#Mt3S:*^6. CCMimU 

5<7)fiaiSV7^'<>^^ 1 mMt(^W-W^^^^ 5mm 
(2. 5-f>^) 0[)#?attS«5 lai. SS51a± 
fcm^n/cCrM 1 5 0nm) *>6>5:^Tfl&® 20 
5 2(!:. CoCrP tJSi (/P330nm) i)^hUi>tm 
115 3 /7-?K»S (li$2 0nm) 

5 4(h^wciiJib/c#^r*6. c©fiBEa7=^xi7i 

[0049] #?SttS«5 la(DJiCCCr|g (/I 

2 1 5 0nm) tf^hU^y^b 2^miS.h. ^XC^f. 
TJftJi5 2(Z)±k:CoCrPtJg (J?33 0nm) 

[0 0 5 0] ^^tc. 3(D±t^y ^ hwj:^ 30 

LTt, C^aCcJ;»3. F^>'> F 1 2CDm(cmr^® 
[0 05 1 ]-^CDg. y:iV\yV7.Ym(0}it^h>(ty 

X y ^ifmoy^rnvx y^>{/intj:{,K tf- f^o f 

1 2©«{C»lEr5ii0f©iB»®5 S^StRWtCl^U 

ii h 7 ^ ^ 1 1 imtc. sm. f^a5 3 o^sicgi 

^x\.^^y * hVi?:^hm^^i:bXf}^h. ^M5 3 
<D±ictf-^^ym (Jf3,20nm) J: 0«t'2>ffiS®5 4 
^Bf&Lf Co 

^iB^5 3(DJ?SJ:0ai<Lri>-5<D-C. F>'0 
K 1 2tCiBJiUi5 3«^'t.rCi^cl>. F/O F 1 2 
■C». xy^>i/tcJ:»)SlRW^I^3mcT«®5 2 

(D^^^nsm^ Aifim^^tixi>^. 

[0 0b3]mS(DmSi.7'^:^i^^m^il^tsmSi.7'4:^ 50 



(20) 

i^^SOm^^ V F<D(4g^^6ffig« ± 0 . 2 u mr A 

7':^i5'l IQifiWt^l. 5 Mm. W^i^2 lOF^ 
^^ifiWhi&2. OwmchL/to ;^*--F/OFl 2<0»i 

4*^2 \t[jXiy-}\^Ymmmmmm. (mr) 

[0 05 4] K±<Z)^ft<DT. S:^i^K^150 

6<0ttlg6 ItCS^To [g6(D8il*WF^?^i'fy?'i l/ 

"yy^l 1 ©liaWt i^f- F^^'^V F 1 2 CDlfiW,C?>fi (W 
t+W,) = (1. 5+Wo> umtfi^. 
[0 05 5] COmi&Xfft. fi-^®8l(CPRML (Part 
ial Response Maximum Likelihood) ^^^^ffit^-SCi 

4x^^ (8/9) ^imnimi>itbxi.^^fc^. 

06©ffi«6 2». a4CC^-rfiE*OfiBEm7"^Xi>3 

fig^J&fSS ( ± 0 . 2 M m) r^-©S^Hi*3&«»6. 

IBlih^-^^l lcr)i5iWtK:^L< 1. 5/zmil/. * 
/c6BiM-^^ F®iB®^^F7 9^^*1*2. 3 Mini U 

[0 05 6] ft«6 lteJ:af6 2;iPe>. C(D^moMM. 

^^5-- 1 2 d B^mx^ tt^t^h. 
[0 05 7 ] ft^6 l;{p6^/^^i:^«:. C0^?30e 

2(D^,^:0. 9Mmibft:ii-&, T^toi^F^?^ 
fc*t^^^ (Wt+Wo) = (1. 5 + 0. 9) =2. 4m 
mib/ciS^. F7v^ffi^g«10. 6kTPI-C* 



(7) 

n 

[0 05 8 ] [^C^axh-i>-2 6dB^fie*(D«^ 

[ 0 0 5 9 ] ^C*J. CCDii^. ( 5 ) (D£a»W, 
= 0. QMmiJ^c^o ^fc. -e<D*2«W, = 2. Oii 
m. Wt=l. 5Mm. b.., = 0. 7 5 um-CS>i>flf^ 

a = 0. 5<!:'r6<!:. 
Wh-W,+ a • b... = 2. 0-1. 5 + 0. 5X0. lo 
75 = 0. 875 

ttj:^. Lfc:i&^oT. 0. 9^0. 875<!:*0.»S 
(5) imttLXi.^i>Cti)i^f>^^. 
[0060] itc. E = 0. 2/imr*^*>6. IKSC 
(10) <D:e2ti 

4E + a • b.a, = 4xO. 2 + 0. 5X0. 75 = 
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(57)Abstract 

PURPOSE: To increase a recording track density in a 
magnetic disk apparatus using a magnetic disk of 
discrete track system. 

CONSTITUTION: The width of a recording track 1 1 of a 
magnetic disk 1 is denoted by Wt similarly, the width of 
a guard band 12 by Wg, the track width of a reproducing 
element of a magnetic head by Wh, the positioning 
accuracy (shifting amount) of the magnetic head by ±E. 
the maximum bit length of recording data in the 
recording track with the maximum track recording 
density by bmax, and the constant representing the 
allowance for crosstalks at a reproducing time by (a). 
The lowest limit of the width Wg of the guard band 12 is 
Wg>Wh-Wt+a.bmax, while the uppermost limit of the 
width Wg is Wg<4E+ a.bmax. Accordingly, the recording 
track density is increased with crosstalks suppressed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the magnetic disk drive equipped with the magnetic disk which has the recording 
track of a discrete truck method, and the magnetic head which has the playback component 
which reproduces the record component which records information on the magnetic disk, and the 
recorded information The recording track of said magnetic disk, and the width efface of a guard 
band, respectively Wt. When it is referred to as Wg and the constant which shows bmax and the 
cross talk permissible dose at the time of playback for the longest bit length of record data [ in / 
for the width of recording track of said playback component / the recording track of Wh and the 
maximum track recording density ] is set to a, The magnetic disk drive characterized by their 
filling the relation of Wg>=Wh-Wt^•a-bmax. 

[Claim 2] The magnetic disk drive according to claim 1 which is a= 0.5. 
[Claim 3] The magnetic disk drive according to claim 1 which is a= 0.9. 

[Claim 4] The magnetic disk drive according to claim 1 to 3 with which the recording track width 
efface Wt of said magnetic disk and the width of recording track Wh of said playback component 
are filling the relation of Wh>=Wt+2E when the amount of maximum location gaps of said 
playback component is set to **E. 

[Claim 5] The magnetic disk drive according to claim 1 to 4 with which said guard band width of 
face Wg fills the relation of Wg<4 E+a-bmax when the amount of maximum location gaps of said 
playback component is set to 

[Claim 6] The magnetic disk drive according to claim 5 with which said guard band width of face 
Wg fills the relation of Wg<2(Wh-Wt)+a-bmax. 

[Claim 7] The magnetic disk drive according to claim 5 or 6 which is a= 0.5. 
[Claim 8] The magnetic disk drive according to claim 5 of 6 which is a= 0.9. 
[Claim 9] It is the magnetic disk drive according to claim t to 8 which said recording layer 
moreover exists only on said recording track, and does not exist in the interior of said slot by 
forming the slot in said each guard band while having the recording layer by which said magnetic 
disk was formed through the direct or substrate layer on the substrate with a flat front face. 
[Claim 10] It is the magnetic disk drive according to claim 1 to 8 with which the slot is formed in 
said guard band by the pattern corresponding to said irregularity, and said recording layer 
moreover exists in the interior of said recording track top and the slot of said guard band while 
having the recording layer formed through the direct or substrate layer on the substrate with 
which said magnetic disk has irregularity in a front face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magnetic disk drive using the magnetic disk 

which has a discrete truck, if it says in more detail about a magnetic disk drive. 

[0002] 

[Description of the Prior Art] In order to increase recording density in a magnetic disk drive, it is 
required to make the both sides of the information density of the circunnferencial direction of a 
magnetic disk, i.e.. "track recording density", and radial information density, i.e., "track density", 
increase. However, if track density is made to increase, since the guard band width efface 
between adjoining recording tracks will become narrow, the magnetic interference between 
recording tracks (cross talk) increases, aiid it is pointed out that reservation of S/N of a 
regenerative signal becomes difficult 

[0003] Then, the "discrete truck" method which controlled the magnetic interference between 
the recording tracks which form a slot and a nonmagnetic field in a guard band, and adjoin it is 
proposed. According to this method, reduction of the noise from the edge of a recording track 
and relaxation of the effect of the magnetic head of a location gap are attained (for example, 
refer to the 3692nd page (IEEE Trans.Magn., MAG-23(6) (1987) pp 3690-3692) from IEEE, 
transactions ON MAGUNE tex. em A G 23. and the 3690th volume [ 6th ] (1987) page). 
[0004] 

[Problem(s) to be Solved by the Invention] By said reference, in order to grasp the basic 
property of record/playback of the magnetic disk which adopted the discrete truck method, a 
guard band is etched by width of face of 200 micrometers, and a slot is formed, and it is only 
having controlled the magnetic interference between recording tracks, and is not taken into 
consideration by it about the densification of a recording track. 

[0005] Then, the object of this invention is in the magnetic disk drive equipped with the magnetic 
disk of a discrete truck method to offer the magnetic disk drive which can improve the 
consistency of a recording track conventionally. 

[0006] Other objects of this invention are in the magnetic disk drive equipped with the magnetic 
disk of a discrete truck method to offer the magnetic disk drive which can improve dependability 
conventionally. 
[0007] 

[Means for Solving the Problem] The magnetic disk with which the magnetic disk drive of this 
invention has the recording track of a discrete truck method. In the magnetic recording medium 
equipped with the magnetic head which has the playback component which reproduces the 
record component which records information on the magnetic disk, and the recorded information 
The recording track of said magnetic disk, and the width of face of a guard band, respectively Wt, 
When it is referred to as Wg and the constant which shows bmax and the cross talk permissible 
dose at the time of playback for the longest bit length of record data [ in / for the width of 
recording track of said playback component / the recording track of Wh and the maximum track 
recording density ] is set to a, it is characterized by their filling the relation of Wg>=Wh-Wt+a- 
bmax. 



[0008] In this magnetic disk drive, it is preferably referred to as a= 0.5, and is more preferably 
referred to as a= 0.9. If a= 0.5, the cross talk at the time of playback can be controlled to -26dB 
or less, for example. If a= 0.9, the cross talk at the time of playback can be controlled to -30dB 
or less, for example. 

[0009] When the amount of maximum location gaps of said playback component is set to **E, it 
is made for the recording track width of face Wt of said magnetic disk and the width of recording 
track Wh of said playback component to fill the relation of Wh>=Wt+2E preferably. 
[0010] If it carries out like this, it will become possible to read an information signaj from the 
recording track made into the object by the maximum reinforcement 

[001 1] Moreover, it is desirable to set up the upper limit of said guard band width of face Wg so 
that the relation of Wg<4 E+a-bmax may be filled. Or an upper limit may be set up so that the 
relation of Wg<2(Wh-Wt)+a-bmax may be filled. 

[0012] If it carries out like this, track density can be raised rather than the conventional 
example, controlling a cross talk. 

[0013] While said magnetic disk has the recording layer preferably formed through the direct or 
substrate layer on the substrate with a flat front face, the slot is formed in said each guard band, 
and moreover, said recording layer shall exist only on said recording track, and shall not exist in 
the interior of said slot 

[0014] Or while having the recording layer formed through the direct or substrate layer on the 
substrate which has irregularity in a front face, the slot shall be formed in said guard band by the 
pattern corresponding to said irregularity, and, moreover, said recording layer shall exist in the 
interior of said recording track top and the slot of said guard band. 

[0015] However, if it is a discrete truck method, the magnetic disk of the configuration of those 

other than these is also usable. 

[0016] 

[Function] Since the cross talk permissible dose a at the time of longest bit length bmax of the 
record data in the recording track of the width of face Wt of the recording track of a magnetic 
disk, Wg of a guard band, the width of recording track Wh of said playback component, and the 
maximum track recording density and playback fills the relation of Wg>=Wh-Wt+aH3max with the 
magnetic disk drive of this invention, the cross talk between the recording tracks with which 
magnetic engine performance other than these adjoins compared with the same conventional 
magnetic disk drive decreases, and sufficient S/N for a regenerative signal is obtained. 
Consequently, much more densification of a recording track can be attained. Dependability is 
improved when the consistency of a recording track is made the same as the former. 
[0017] 

[Example] Hereafter, the example of this invention is explained, referring to an accompanying 

drawing. 

[0018] [1st example] drawing 3 shows the important section configuration of the magnetic disk 
drive of the 1 st example of this invention. In drawing 3 , the magnetic disk 1 of a discrete truck 
method has two or more recording tracks 1 1 formed in the front face concentric circular, and 
the slot is formed in the guard band 12 between the adjoining recording tracks 1 1. The magnetic 
interference between the adjoining recording tracks 1 1 (cross talk) is controlled by this slot It is 
fixed to the spindle and a magnetic disk 1 is made to rotate by the magnetic-disk driving means 
which is not illustrated. 

[0019] The magnetic head 2 is controlled and driven by the magnetic-head driving means which 
is not illustrated, and is positioned on the recording track 1 1 made into the object The playback 
component 21 which reproduces the information recorded on the recording track 1 1 is attached 
at the head of the magnetic head 2. The playback component 21 is a magneto-resistive effect 
(MR) mold. Moreover, the playback component 21 is adjoined and the record component (not 
shown) for recording information on a recording track 1 1 is attached. On the front face, in a 
predetermined gap, a record component and the playback component 21 approach at the time of 
record and playback, and are positioned in the upper part of the recording track 1 1 made into 
the object at it 

[0020] From the information processing means of the exterior of the magnetic disk drive 



concerned, the information which should be recorded is sent to said record component through 
the record / regenerative-signal processing means which is not illustrated, and is recorded on 
said recording track 11 of a magnetic disk 1 by the record component The information 
reproduced by the playback component 21 from said recording track 11 is sent to an external 
information processing means through its record / regenerative-signal processing means. 
[0021] Next, the physical relationship of the recording track 1 1 of the magnetic disk 1 in this 
magnetic disk drive and a guard band 12, and the truck 22 of the playback component 21 of the 
magnetic head 2 is explained, referring to drawing 1 . Here, width of face of the truck 22 of Wg 
and the playback component 21 is set [ the width of face of a recording track 1 1 ] to Wh for the 
width efface of Wt and a guard band (slot) 12. Therefore, a track pitch serves as (Wt+Wg). 
Moreover, the amount of maximum location gaps of the truck 22 of the playback component 21 
from the core of the positioning accuracy in the case of positioning the magnetic head 2 on the 
target recording track 1 1 and the recording track 1 1 which will be made into the object if it puts 
in another way (the amount of gaps of the truck cross direction) is set to **E. 
[0022] First, even when the amount of location gaps of a regenerative track 22 is +E, in order to 
enable it to read an information signal from the recording track 1 1 by the maximum 
reinforcement, the regenerative track 22 needs to lap over the whole surface of a recording 
track 1 1 then. Therefore, the width of face Wh of a regenerative track 22 needs only for the 
amount E of maximum location gaps to be larger than the width of face Wt of a recording track 
11. 

[0023] When the playback component 21 carries out a location gap, the amount of location gaps 
to an opposite hand - When it is E. it is also the same as that of this. Therefore, the width of 
face Wh of the truck 22 of the playback component 21 needs only for the twice of the amount E 
of maximum location gaps to be larger than the width of face Wt of a recording track 1 1. If this is 
expressed with a formula Wh>=Wt+2E (1) 
It becomes. 

[0024] In a formula (1), in order to raise track density, it is desirable that the width of face Wh of 
the truck 22 of the playback component 21 is min. Width of face Wh of the truck 22 in that case 
Wh=Wt+2E (2) It becomes. 

[0025] So, in this example, the width of recording track Wh of the playback component 21 is set 
up so that a formula (2) may be filled For this reason, as shown in drawing 1 , in that recording 
track 11. while corresponds, and the edge ( drawing 1 left end) of the truck 22 of an opposite 
hand is in agreement with the sense shifted at the time of the maximum location gap (amount of 
gaps +E) at the edge ( drawing 1 left end). Moreover, as for the near edge ( drawing 1 right end) 
where the truck 22 shifted, only distance 2E projects in the guard band 12 side from the edge 
( drawing 1 right end) where the recording track 1 1 corresponds. 

[0026] Next distance d to the edge of the part which projected in the guard band 12 side of the 
truck 22 of the playback component 21, and the edge of the recording track 11 contiguous to 
the recording track 1 1 d=Wt+Wg-Wh (3) 
It is come out and expressed. 

[0027] On the other hand, the cross talk which shows the magnitude of the magnetic 
interference from the adjoining recording track 1 1 is determined by the ratio (d/b) of the 
distance d expressed with a formula (3), and record bit length (flux reversal spacing) b. In this 
case, record bit length b should be considered by longest bit length (longest flux reversal 
spacing) bmax in the recording track 1 1 of the maximum track recording density with which a 
margin of operation becomes the narrowest Then, when it sets with =(d/bmax) a. a is a constant 
which shows a cross talk permissible dose. If a constant a becomes large, the cross talk at the 
time of playback will become small. 
[0028] Formula (3) d=Wt+Wg-Wh=a-bmax (4) 

From from a formula (4). in order to hold down a cross talk to below a 

predetermined cross talk permissible dose, the guard band width of face Wg is followed Wt+Wg^ 
Wh>=a-bmax. Wg>=Wh-Wt+a-bmax (5) 
It is required to set up so that ****** may be filled 

[0029] Thus, in order to hold down a cross talk to below a predetermined permissible dose, it 
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turns out that it is necessary to set up the minimum of the guard band width of face Wg so that 
a formula (5) may be filled 

[0030] Since it is Wh-Wt=2E from a formula (2) in this example Wg>=2 E+a-bmax (6) 
[t turns out that what is necessary is for it to be alike and just to set up. 

[0031] By the way, although a cross talk will be reduced so much if guard band width of face Wg 
is enlarged filling a formula (5) or (6), on the other hand, the consistency of a recording track 1 1 
decreases. So, in order to raise the consistency of a recording track 1 1 conventionally, holding 
down a cross talk to below a predetermined permissible dose, it is thought that an upper limit is 
in the guard band width of face Wg. The upper limit is searched for as follows. 
[0032] The magnetic disk drive using the conventional magnetic disk with the front face flat as a 
conventional example which is not a discrete truck method is taken up. In order to prevent 
lowering of S/N produced by location gap of the magnetic head, the approach of separating a 
record component and a playback component and making the width of recording track of a 
record component larger than the width of recording track of a playback component is learned 
for this kind of equipment The physical relationship of the recording track in the conventional 
magnetic disk drive which adopted this approach etc. is shown in drawing 4 . 
[0033] In drawing 4 , the width efface of the truck 42 of a record component is equal to the 
width efface of the recording track 31 formed in the magnetic disk 3, and larger than the width 
efface of the truck 41 of a playback component Moreover, the positioning accuracy of the 
magnetic head presupposes that it is **E like the magnetic disk drive of the discrete truck 
method of drawing 1 . 

[0034] First, in the magnetic disk drive of drawing 4 , in order to obtain the playback output of 
the same reinforcement as the magnetic disk 1 of the discrete truck method of drawing 1 . the 
width ef face of the truck 41 of a playback component needs to be in agreement with the width 
of face Wt of the recording track 1 1 of the magnetic disk 1 of drawing 1 . Then, width of face of 
the truck 41 of a playback component is set to Wt. 

[0035] Next, suppose that the recording track 31 is formed in one side ( drawing 4 left-hand 
side) by amount of maximum location gaps-E from the original center position by location gap of 
the magnetic head at the time of record. And the truck 41 of a playback component presupposes 
that it runs a recording track 31 top by amount of maximum location gaps +E to an opposite 
hand ( drawing 4 right-hand side) with the time of record from said center position by location 
gap of the magnetic head at the time of playback In this case, in order to enable it to read an 
information signal from that recording track 31 by the maximum reinforcement, since the 
allowances of the width of face of 2E are required (refer to drawing 1 ), it is necessary as the 
both sides of the width of face Wt of the truck 41 of a playback component to set the width of 
face of the truck 42 of a record component, i.e., the width of face of the recording track 31 of a 
magnetic disk 3, at (Wt+4EX If it carries out like this, as shown in drawing 4 , the near ( drawing 4 
right-hand side) edge where the truck 41 of a playback component shifted is in agreement with 
the near edge where a recording track 31 corresponds. Furthermore, the recording track 32 
contiguous to the target recording track 31 presupposes that it is formed in the same side 
( drawing 4 left-hand side) as a recording track 31 by amount of maximum location gaps-E from 
the original center position. In this case, in order to make distance between the edges of the 
truck 41 of the playback component which runs a recording track 31 top by amount of maximum 
location gaps +E to an opposite hand ( drawing 4 right-hand side) equal to the distance d in the 
magnetic disk drive of drawing 1 at the time of record from the edge by the side of the recording 
track 31 of that adjoining recording track 32, and an original center position, it is a track pitch 
TP. TP=(Wt+4E) +d (7) 
It is required to fill ***5fc3Me. 

[0036] Here, the minimum track pitch TPmin by which the playback cross talk from the adjoining 
recording track 32 is stopped below at the predetermined value a is a formula (4). TPmin= 
(Wt+4E)+a-bmax (8) 
It becomes. 

[0037] With the magnetic disk 1 of the discrete truck method of drawing 1 , since it is expressed 
with (Wt+Wg), a track pitch can make the consistency of a recording track higher than the 



conventional magnetic disk 3, if the track pitch of a magnetic disk 1 is made narrower than the 
minimum track pitch TPmin of a magnetic disk 3. It follows. Wt+Wg<TPmin=Wt+4 E+a-tmax (9) 
That is, guard band width efface Wg Wg<4 E+a-bmax (10) 

It turns out that what is necessary is just to choose so that ^¥^^¥^ may be filled. 
[0038] With the magnetic disk 1 of this example, since it is chosen like said formula (2), the 
relation between the recording track width efface Wt and the width of face Wh of the truck 22 
of the playback component 21 is the guard band width of face Wg after all. Wg<2(Wh~Wt)+a- 
bmax (11) 

******** — it turns out that what is necessary is just to set up like. 

[0039] As stated above, if the guard band width efface Wg is set up so that a formula (11) may 
be filled, with the magnetic disk drive of this 1st example, it will become possible from the 
conventional magnetic disk drive of drawing 4 to enlarge the consistency of a recording track 1 1, 
controlling a playback cross talk. 

[0040] Next, the example which applied the concrete value of =(d/bmax) a is explained. <> In the 
magnetic disk drive of drawing 1 , drawing 2 shows the result of having changed various values of 
=(d/bmax) a and having measured the cross talk detected at the time of information playback, 
when referred to as width-of^recording-track Wh=2micrometer of the playback component 21, 
and width-of-face Wt=1.5micrometer of the recording track 11 of a magnetic disk 1. 
[0041] Generally, if S/N required for actuation of a magnetic disk drive is taken into 
consideration, a cross talk is stopped by -26dB or less, and when much more high-reliability is 
required, it will be stopped by -30dB or less. From drawing 2 . =(d/bmax) a>=0.9, then a good 
thing can be read that what is necessary is just to set a cross talk to =(d/bmax) a>=0.5 for 
making it -26dB or less to make it -30dB or less. 

[0042] Therefore, in order to hold down a cross talk to -26dB or less, it is the guard band width 
of face Wg from a formula (5). Wg>=Wh-Wt+a5bmax (12) 

******** — it turns out that it is necessary to set up like. Similarly, in order to hold down a 
cross talk to -30dB or less, it is the guard band width of face Wg. Wg>=Wh-Wt+0.9bmax (13) 
^^MuMnMnic — it tums out that it is necessary to set up like. 

[0043] On the other hand, the minimum track pitch TPmin in order to hold down a playback 
cross talk to -26dB or less in the conventional magnetic disk drive of drawing 4 is a formula (8). 
TPmin=Wt+4E+0.5bmax (1 4) 

It is come out and expressed. Moreover, playback cross talk - In order to hold down to 30dB or 
less TPmin=Wt+4E+0.9bmax (15) 
Then, it is good, 

[0044] Therefore, it is a formula in order to make the trapk pitch (Wt+Wg) of the magnetic disk 1 
of the discrete truck method of drawing 1 narrower than TPmin. and to enlarge track density, 
holding down a playback cross talk to -26dB or less (14). Wt+Wg<Wt+4E+0.5bmax (16) 
It follows. Wg<4E+0.5bmax (17) 

It turns out that what is necessary is just to choose the guard band width of face Wg so that 
»»»»»» lY^ay be filled. 

[0045] It is made the same. Wg<4E+0.9bmax (18) 

If the guard band width of face Wg is chosen so that ****** may be filled, a recording track 
consistency higher than before will be obtained holding down a playback cross talk to -30dB or 
less. 

[0046] At this example, as mentioned above, since it has the relation of a formula (2), the width 

of face Wt of a recording track 1 1 and the width of face Wh of the truck 22 of the playback 

component 21 are the guard band width efface Wg. Wg<2(Wh-Wt)+0.5bmax (19) 

If it is made to fill ******, it will be a playback cross talk - A recording track consistency higher 

than the conventional magnetic disk is obtained securing 26dB or less. 

[0047] 

Wg<2(Wh-Wt)+0.9bmax (20) 

If it is made to fill ******, it will be a playback cross talk - A recording track consistency higher 
than the conventional magnetic disk is obtained securing 30dB or less. 

[0048] Next, the example of the magnetic disk drive of this 1st example is explained, referring to 



drawing 5 . <> The magnetic disk 1 of drawing 5 is the configuration which carried out the 
laminating of the substrate layer 52 which a front face, becomes from Cr film (150nm in 
thickness) formed with a flat diameter of 65mm (2.5 inches) on nonmagnetic substrate 51a and 
substrate 51a, the recording layer 53 which consists of CoCrPt film (30nm in thickness), and the 
protective layer 54 which consists of carbon film (20nm in thickness) to order. This magnetic 
disk 1 was manufactured as follows. 

[0049] First, the substrate layer 52 which consists of Cr film (150nm in thickness) was formed 
on nonmagnetic substrate 51a, and, subsequently to the substrate layer 52 top, the recording 
layer 53 which consists of CoCrPt film (30nm in thickness) was formed Sputtering performed 
these processes. 

[0050] Next, after applying a photoresist on said recording layer 53, the original recording mask 
which has the pattern of the slot formed in a guard band 1 2 was stuck on it, and exposure and 
development of were done. This obtained the photoresist film from which the photoresist of the 
part corresponding to the slot of a guard band 12 was removed. 

[0051] Then, it etched by approaches, such as ion milling, and the recording layer 53 of the part 
corresponding to the slot of a guard band 12 was selectively removed from on the photoresist 
film. The etching depth was set to 50nm deeper than the thickness of a recording layer 53. In 
this way, the recording track 1 1 of a discrete truck method was obtained. After removing the 
photoresist film which remains in the front face of a recording layer 53 finally, the protective 
layer 54 which consists of carbon film (20nm in thickness) was formed on the recording layer 53. 
[0052] With the magnetic disk of drawing 5 , since the etching depth is made deeper than the 
thickness of a recording layer 53, the recording layer 53 does not remain in a guard band 12. In 
the guard band 12, the protective layer 54 is formed in the substrate layer 52 selectively 
removed by etching. 

[0053] The positioning accuracy of the magnetic head of the magnetic disk drive incorporating 
the magnetic disk of drawing 5 was ♦*0.2 micrometers. Then, in consideration of this, the width 
of recording track Wh of 1.5 micrometers and the playback component 21 was set to 2.0 
micrometers for the width of face Wt of the recording track 1 1 of a magnetic disk. The width of 
face Wg of a guard band 1 2 carried out various production in 0.6-2 micrometers. The magnetic 
head was used as the record playback discrete type using the magneto-resistive effect mold 
(MR) component of a shielding mold as a playback component 21, using the thin film of a 
magnetic-induction mold as a record component. The width of recording track of a record 
component was set to 2.0 micrometers. 

[0054] The result of having measured the cross talk from the adjoining truck at the time of the 
maximum location gap (the amount of gaps of 0.2 micrometers) is shown in the curve 61 of 
drawing 6 by setting the maximum track recording density* to 150kBPI(s) under the above 
conditions. The axis of abscissa of drawing 6 is made into the track pitch. Therefore, it is set to 
sum (Wt+Wg)=(1.5+Wg) mum of the width of face Wt of a recording track 11, and the width of 
face Wg of a guard band 12 with the magnetic disk of drawing 5 . 

[0055] In this measurement, it assumed using a PRML (Partial Response Maximum Likelihood) 
method for signal processing, and in order that the maximum run length of data "0" might use for 
a record modulation technique the conversion sign which is 4 (8/9), longest bit length (longest 
flux reversal spacing) bmax in the recording track 1 1 of the maximum track recording density 
was set to 0.75 micrometers. The curve 62 of drawing 6 shows the cross talk measurement 
result of the magnetic disk drive using the conventional magnetic disk 3 shown in drawing 4 . In 
this measurement, the width of recording track of a playback component was set to 1.5 
micrometers equally to the width efface Wt of the recording track 11 of a magnetic disk 1, and 
the width of recording track of the record component of the magnetic head was set to 2.3 
micrometers so that the same playback output might be obtained with the same positioning 
accuracy (**0.2 micrometers) as the magnetic disk drive of this invention. 
[0056] According to the magnetic disk drive of this invention, curves 61 and 62 show that 5- 
12dB of playback cross talks is improvable compared with the conventional example. 
[0057] As a curve 61 showed, when width of face Wg of the guard band 12 of a magnetic disk 1 
was set to 0.9 micrometers in the magnetic disk drive of this invention (i.e., when a track pitch is 



set to (Wt+WgMl. 5+0.9) =2.4micrometer). track density was lO.GkTPKs) and the cross talk at 
this time was -26dB, 

[0058] The same cross talk - In order to obtain 26dB with the conventional magnetic disk drive, 
there is the need of extending a track pitch to 2.75 micrometers (track density being dropped to 
9.2kTPI(s)) so that a curve 62 may show. 

[0059] In addition, the left part of a formula (5) is set to Wg=0.9micrometer in this case. 
Moreover, since the right-hand side is Wh=2.0micrometer, Wt=1.5micrometer, and 
bmax=0.75micrometer, if it sets to a= 0.5, it will be set to Wh-V\ft+a-bmax=2.0- 
1.5+0.5x0.75=0.875. Therefore, it turns out that it is set to 0.9>=0.875 and the formula (5) is filled 

[0060] Moreover, since it is E= 0.2 micrometers, it turns out that the right-hand side of a formula 
(10) is set to 4 E+a-bmax=4x0;2+0.5x0.75=1.175, therefore 0.9<=1.175, and the formula (10) is 
filled. 

[0061] When width efface Wg of the guard band 12 of a magnetic disk 1 was set to 1.2 
micrometers (i.e., when a track pitch is set to (Wt+Wg)=(1.5+1.2) =2.7micrometerX track density 
was 9.4kTPI(s) and the cross talk at this time was -30.5dB. 

[0062] The same cross talk - In order to obtain 30.5dB with the conventional magnetic disk 
drive, there is the need of extending a track pitch to 3.1 micrometers (track density being 
dropped to 8.3kTPI(s)) so that a curve 62 may show. 

[0063] In this case, the left part of a formula (5) is Wg=1.2. and since that right-hand side is 
Wh=2.0micrometer, Wt=1.5micrometer. and bmax=0.75micrometer. if it sets to a= 0.9, it will be 
set to Wh-Wt+a-bmax=2.0-1 .5+0.9x0.75=1.1 75. Therefore, it turns out that it is set to 1.2>=1.175 
and the formula (5) is filled also in this case. 

[0064] Moreover, it turns out that the right-hand side of a formula (10) is set to 4 E+a- 
bmax=4x0.2+0.9x0.75=1.475, therefore 1.2<=1.475, and the formula (10) is filled. 
[0065] [2nd example] drawing 7 shows the magnetic disk of a discrete truck method used for the 
magnetic disk drive of the 2nd example of this invention. Although the magnetic disk 1 of the 1 st 
example forms the discrete truck by etching of a recording layer 53. the substrate with which 
the pattern of the slot of a guard band 12 was beforehand formed in the front face is used for 
the magnetic disk of this 2nd example. 

[0066] The width of face Wt of a recording track 11 is [ the depth of 1.5 micrometers and a 
guard band 12 of the slot of the front face with a diameter of 65mm (2.5 inches) of nonmagnetic 
substrate 51b ] 50nm. Moreover, the width of face Wg of a guard band 12 carried out various 
setting out in 0.6-2 micrometers. Formation of this slot pattern was performed by the 
photolithography method like the slot formation process pf the 1st example. 
[0067] The laminating of the substrate layer 52 which consists of Cr film (1 50nm in thickness) 
like the 1st example on this substrate 51b. the recording layer 53 which consists of CoCrPt film 
(30nm in thickness), and the protective layer 54 which consists of carbon film (20nm in 
thickness) was carried out to this order, and the magnetic disk of a configuration of being shown 

drawing 7 was obtained. This magnetic disk has almost same recording track 1 1 and guard 
band 12 as the 1st example. 

[0068] With the magnetic disk of drawing 7 . the irregularity reflecting the irregularity of the front 
face of substrate 51b is formed in the front face of the wrap substrate layer 52 in all the front 
faces of substrate 51b. Since thickness is small compared with the substrate layer 52. the 
recording layer 53 formed on the substrate layer 52 is separated and formed in the front face of 
the heights (recording track 11) of the substrate layer 52. and the base of a crevice (guard band 
12). and almost exists in them hardly in the side face of these heights. Although the protective 
layer 54 has covered all the front faces of a recording layer 53, like [ this ] a recording layer 53, 
it is separated and formed in the front face of the heights of a recording layer 53, and the base 
of a crevice, and almost exists in them hardly in the side face of these heights. 
[0069] The magnetic disk drive was constituted for this magnetic disk combining the same 
magnetic head as the 1st example, and the cross talk was measured like the 1st example. The 
result is shown in the curve 63 of drawing 6 . The result almost equivalent to the 1st example is 
obtained so that more cleariy than drawing 6 . 



[0070] If the magnetic disk of this 2nd example is used, since almost equivalent effectiveness will 
be acquired without removing the recording layer 53 of a goard band 12, there is an advantage by 
which the production process of a magnetic disk is simplified. Moreover, there is also an 
advantage from which the etching process for forming the slot of a guard band 12 becomes 
unnecessary. 

[0071] Although the slot pattern of the front face of substrate 51b is formed by the 
photolithography method in this 2nd example, if a stamper etc. is used, the mass production of 
substrate 51b is possible. In this case, production of a magnetic disk becomes still easier. 
[0072] In addition, the width of face Wt of the recording track 11 of said magnetic disk and the 
width of face Wg of a guard band 1 2 are measured at the head (front face), when the interface 
has become taper-like like drawing 5 and drawing 7 . 
[0073] 

[Effect of the Invention] As stated above, according to the magnetic disk and magnetic disk drive 
of this invention, a recording track consistency can be improved conventionally. For example, it 
is possible to improve the consistency of a recording track 10% or more using the device system 
of the same precision as the magnetic head of the same magnetic engine performance as the 
former and the former. 

[0074] Moreover, when a recording track consistency is the same, dependability can be improved 
conventionally. 



[Translation done.] 



